Objectives Sickness absence is consistently higher in lower occupational classes, but attempts to analyse changes over time in socioeconomic differences are scarce. We examined trends in medically certified sickness absence by occupational class in Finland from 1996 to 2013 and assessed the magnitude and changes in absolute and relative occupational class differences. Design Population-based, repeated cross-sectional study. Setting A 70% random sample of Finns aged between 25 and 63 years in the years 1996-2013. Participants The study focused on 25-to 63 year-old female (n between 572 246 and 690 925) and male (n between 525 698 and 644 425) upper and lower nonmanual and manual workers. Disability and old age pensioners, students, the unemployed, entrepreneurs and farmers were excluded. The analyses covered 2 160 084 persons, that is, 77% of the random sample. For primary and secondary outcome measures, we examined yearly prevalence of over 10 working days long sickness absence by occupational class. The Slope Index of Inequality (SII) and the Relative Index of Inequality (RII) were used to assess the magnitude and changes in occupational class differences. Results Compared with mid-1990s, sickness absence prevalence was slightly lower in 2013 in all occupational classes except for female lower non-manual workers. Hierarchical occupational class differences in sickness absence were found. Absolute differences (SII) peaked in 2005 in both women (0.12, 95% CI 0.12 to 0.13) and men (0.15, 95% CI 0.14 to 0.15) but reached the previous level in women by 2009 and decreased modestly in men until 2013. Relative differences narrowed over time (p<0.001) but levelled off by 2013. Conclusions Sickness absence prevalence is currently slightly lower in almost all occupational classes than in the mid-1990s, but occupational class differences have remained large. Ill health and poor working conditions especially in the lower occupational classes should be targeted in order to reduce sickness absence and to achieve longer working lives.
IntroductIon
Sickness absence is a common public health and work life problem with social, psychological and financial consequences. It denotes temporal absence from work due to transient inability to perform one's tasks at work as a consequence of a disease or an injury. 1 2 Sickness absence, especially if prolonged, reflects ill health and poor health-related functioning 3 4 and predicts future permanent work disability. 5 6 In Finland, sickness absence rate is higher compared with several other member countries of the Organisation for Economic Co-operation and Development (OECD). 7 The total expenditure on sickness absence benefits accounted for 1.2% of the gross domestic product in 2007 compared with an OECD average of 0.8%. 7 Previous studies from several countries have shown hierarchical occupational class differences in sickness absence across the occupational classes; that is, sickness absence is consistently higher in lower occupational classes. [8] [9] [10] [11] [12] [13] [14] [15] Manual workers have approximately two to three times more sickness absence episodes than upper non-manual employees, 13 and the differences tend to be ► Comprehensive register data of more than two million working-aged Finns in years 1996-2013. ► A nationally representative random sample was linked to data on medically certified long sickness absence with no missing information or self-report bias. ► Data on occupational class comprised information from a vast variety of occupations from various sectors. ► Both absolute and relative occupational class differences were examined. ► Due to lack of data on potential explanatory factors in the national registers, explanations for occupational class differences could not be studied.
Open Access larger in men. 10 11 13 14 Occupational class as a key indicator of socioeconomic position reflects the disparities, for example, in working conditions between occupational classes. 16 Although several previous investigations have shown clear hierarchical occupational class differences in sickness absence, less is known about the changes in the class differences over time. In Denmark, the occupational class differences in sickness absence among private sector employees persisted from mid-1970s to 2007. 12 In Finland, occupational class differences in 3 or more days long sickness absence among municipal employees have remained over the last 20 years, although slightly narrowed in recent years. 9 15 Moreover, studies examining the changes using broad representative populations covering the whole working-aged population are lacking. The external validity of the previous investigations conducted on specific workplace or work sector samples is limited, since they may not cover the full range of occupational classes and related working conditions with different job security in different ages.
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As the workforce is ageing, there is an increasing economic dependency ratio (ie, the number of non-employed persons per one employed person) in Finland as well as in several other European countries. 17 Hence, extending working lives, for example, by reducing sickness absence, is regarded one of the key goals by the Finnish government and labour market organisations, 18 with many other OECD countries. 7 Western countries face many identical challenges in the attempts to reduce sickness absence, for instance, regarding existing occupational class differences in sickness absence and the major causes of long-term sickness absence. 1 19 Evidence on trends over time in occupational class differences in sickness absence could help to detect potential changes in the high-risk groups, to identify potential causes for the changes and to execute preventive actions effectively and early enough in order to reduce sickness absence and postpone employees' permanent withdrawal from the labour market. Evaluating trends over time in occupational class differences in health is also crucial, for example, in assessing the impact of health and work life policy interventions. 20 In Finland, several amendments to legislation were made in the early 2010s to promote work ability, prevent work disability and enhance possibilities to return to work despite restrictions of work ability in cooperation with employees, employers and occupational health services. 21 Furthermore, reducing health inequalities has been an integral part of many health policy programmes in Finland over the past few decades. 22 Our aims were (1) to examine trends in medically certified sickness absence by occupational class among Finnish women and men from 1996 to 2013 in the national population and to assess (2) the magnitude and (3) changes over time in absolute and relative occupational class differences in sickness absence. There is a general consensus on the importance of assessing both absolute and relative differences when monitoring socioeconomic inequalities in health. 20 23-25 Absolute differences denote the public health significance, whereas relative differences are a better indicator of causal effects, for example, the magnitude of a relationship between a policy measure and the outcome. 23 24 Further evidence on occupational class differences in sickness absence based on a nationwide working population could help to reveal the high-risk groups in terms of work ability, to allocate resources effectively and, thus, to extend working lives and reduce the costs of work disability.
Methods data
A nationally representative 70% random sample of 25-to 63-year-old persons belonging to the Finnish population over the period of 1995-2012 was obtained from the register of the Social Insurance Institution of Finland (Kela). The format of the sample data is an unbalanced panel; depending on their age, migration and mortality, individuals could be included in the sample each year or they may move in and out of the dataset. However, the sample is equally representative of the Finnish population aged 25-63 at the end of each study year 1995-2012.
Year-end data on occupational class from the register of Statistics Finland were linked to the sample. Occupational class was based on the classification of socioeconomic groups of Statistics Finland. 26 Occupational class was available for years 1995, 2000 and 2004-2012 . Disability pensioners and old age pensioners were excluded, since they are not entitled to sickness allowance. Also, we excluded students, the unemployed, entrepreneurs and farmers. This study focused on three hierarchical occupational classes: upper non-manual employees, lower non-manual employees and manual workers (in total, 2 160 084 persons, that is about 77% of the sample). 26 Sickness absence was measured by sickness allowance episodes during the study period 1996-2013, derived from the register of Kela. In Finland, sickness allowance can be paid to persons aged 16-67 years (until 2004, 16-64 years) to compensate for work disability due to an illness or accident, lasting up to approximately 1 year. Sickness allowance is payable after a waiting period consisting of the first day of work disability and the following 9 working days (Sundays and midweek holidays are not counted). The waiting period is 55 calendar days for those who have not been working or engaged in any other gainful activity, that is, studying or being an unemployed jobseeker, during the preceding 3 months. 27 A medical certificate is required in order to receive the benefit. The register data included the beginning and end dates of work disability, providing information on sickness absence episodes.
We thus examined sickness absence episodes lasting over 10 working days. In this study, sickness absence was measured by prevalence. Sickness absence was dichotomised as a binary outcome measure, in which one referred to those individuals having at least one sickness absence episode and 0 to persons with no absence episode during a calendar year. With regard to each calendar year, we included both ongoing sickness absence episodes from the previous year and those sickness absence episodes initiated during the calendar year in question, as suggested previously when calculating sickness absence prevalence. 28 The population at risk for a sickness absence period during each calendar year was 25-to 63 year-old individuals in each occupational class at the end of the preceding year. For presentation purposes, the year-end population denotes the study population at the beginning of each study year. The upper age limit was set to make different study periods comparable in terms of age as there was a reform in age criterion for granting sickness allowance in 2005. The lower age limit was set to ensure a more stable occupational class of the persons in the sample. We examined all sickness allowance episodes based on any diagnostic cause.
ethics statement
This study solely used secondary data retrieved from registers. Conventions of good scientific practice, data protection and information security have been applied. The study was based on registries, and thus, ethics approval was not required according to Finnish law. 29 
statistical methods
We stratified all analyses by sex due to differences in sickness absence between women and men. We calculated the age-adjusted yearly prevalence for long-term sickness absence by occupational class annually for the years 1996, 2001 and 2005-2013 (ie, each calendar year being a cross-section with regard to time) due to the availability of data on occupational class in the ends of 1995, 2000 and from 2004 onwards. Age was directly standardised using 5-year age groups, with the study population of 2005 as the standard population (women and men separately). Yearly age group-specific sickness absence prevalences were calculated after which age adjustment weights based on the standard population by 5-year age grouping were added to the calculations for each occupational class. Age-standardised prevalence was presented as a percentage with 95% CI.
Time trend in sickness absence prevalence by occupational class was examined on data with all years pooled. Due to the format of the data, the same individuals could be measured repeatedly during the study period. A generalised estimating equations (GEE) method was used to take into account correlation within each individual due to repeated measurements over time. 30 This was done for each occupational class separately by including sickness absence as a dependent variable and calendar year and age as continuous independent variables to the binomial models using SAS procedure proc genmod with an identity link function and an autoregressive correlation structure. We used autoregressive working correlation, since correlation between measurements of each individual was assumed to be smaller the farther in time the measurements were.
We estimated the Slope Index of Inequality (SII) and the Relative Index of Inequality (RII) in order to assess the magnitude of absolute and relative occupational class differences in sickness absence. SII and RII are recommended when making comparisons in the magnitude of socioeconomic inequalities over time. 24 31 32 These are regression-based summary measures and take simultaneously into account the size and relative socioeconomic position of all groups that are compared. SII and RII impose linearity on the association between occupational class and sickness absence.
In order to estimate SII and RII, 24 31 32 we first ordered the occupational classes from highest to lowest and then transformed the occupational class variable into a relative occupational rank indicator by calculating the midpoint of the range of each occupational class in the cumulative distribution. For instance, if upper non-manuals comprised 20% of the study population among women during a calendar year, the rank indicator for this occupational class would be 0.10 (0.20/2). Furthermore, if the percentage of female lower non-manuals was 50%, the rank indicator for this occupational class would be 0.45 (0.20+0.50/2). The rank indicator could take values from 0 (the theoretical top of the class hierarchy) to 1 (the theoretical bottom of the class hierarchy).
The rank indicator was entered as a continuous independent variable in the binomial models, with an identity link function when calculating SII and a log-link function for RII. 32 The SII implies the rate difference and the RII the rate ratio of having sickness absence between the theoretical bottom and top of the occupational class hierarchy. SII values above 0 indicate higher sickness absence prevalence in lower occupational classes and below 0 the opposite difference. RII values above 1.0 denote higher and values below 1.0 lower sickness absence prevalence in the lower compared with higher occupational classes. Age-adjusted SII and RII values for sickness absence and 95% CI were calculated annually (ie, each calendar year being a cross-section with regard to time) for years 1996, 2001, 2005, 2009 and 2013, using age as a continuous independent variable in the models. The first 3 years were selected due to the availability of data on occupational class in the ends of 1995, 2000 and 2004 and then shown at 4-year intervals. To test for trends in absolute (SII) and relative (RII) occupational class differences in sickness absence, the GEE method was used. This was done by including calendar year and an interaction term of the rank indicator and calendar year in the aforementioned models on data with all years (ie, 1996, 2001 and 2005-2013 ) pooled using SAS procedure proc genmod with an identity link function for absolute differences and a log-link function for relative differences and an autoregressive correlation structure.
Statistical significance was defined as a p value ≤0.05. All analyses were performed using SAS statistical software V.9.4. The study population for each year is equal to the population at the end of the preceding year. The overall proportion of individuals having at least one sickness absence episode during a year ranged between 15% and 17% in women and between 10% and 12% in men, respectively. in almost all occupational classes. Lower non-manual women were the only group with a higher prevalence at the end of the study period compared with the mid-1990s (p for trend <0.001). The prevalence was lower in 2013 than in 1996 in all other studied occupational classes (p for trend <0.001); for lower non-manual men, there was moderate evidence of change over time (p for trend 0.0519). Lower occupational class was consistently related to higher sickness absence prevalence among both women and men between 1996 and 2013. Throughout, manual workers had approximately two times higher prevalence of sickness absence compared with upper non-manuals.
Age-adjusted absolute occupational class differences in sickness absence measured by the SII were clear and fairly stable over time (table 2) . In women, the prevalence of sickness absence was 11 percentage points higher among manual workers than among upper non-manuals both in 1996 (SII 0.11, 95% CI 0.11 to 0.12) and 2013 (SII 0.11, 95% CI 0.11 to 0.12). As for men, the corresponding figures were 13 percentage points (SII 0.13, 95% CI 0.13 to 0.14) and 11 percentage points (SII 0.11, 95% CI 0.11 to 0.12), suggesting a modest tendency of decline over Open Access Table 2 Age-adjusted SII* and RII † of medically certified sickness absence (95% CI) by occupational class among women and men aged 25-63 years in Finland 1996 Finland , 2001 Finland , 2005 time in absolute differences (p<0.001). An increase in SII values took place in 2005 in both women and men, thus indicating a temporal widening in absolute occupational class differences in sickness absence simultaneously with the increase in prevalence. Clear relative occupational class differences in sickness absence were found throughout the study period (table 2) . However, age-adjusted relative differences (RII) narrowed both in women (p<0.001) and men (p<0.001) over time. In women, the age-adjusted RII was slightly lower in 2013 (RII 2.10, 95% CI 2.06 to 2.15) than 1996 (RII 2.29, 95% CI 2.23 to 2.34). Also in men, the relative differences were smaller in 2013 (RII 3.45, 95% CI 3.34 to 3.55) than 1996 (RII 3.98, 95% CI 3.85 to 4.11). However, the narrowing trend in relative differences reversed slightly between 2009 and 2013 in both sexes. 
strengths and limitations of the study
This study has several strengths. Data of more than two million working-aged persons were drawn from comprehensive and reliable national registers. A representative random sample of Finnish working aged population in 1995-2012 was employed and linked to data on medically certified sickness absence with practically no missing information or self-report bias. Furthermore, data on occupational class, that is, manual workers and lower and upper non-manual employees, were based on the classification of Statistics Finland comprising information from a vast variety of occupations from various sectors. Thus, the results can be generalised to the Finnish labour force with respect to the occupational classes studied.
In this study, explanations for occupational class differences could not be studied due to lack of information on potential explanatory factors, such as working conditions, in the national register data. Moreover, there are no comprehensive nationwide registers on short sickness absence periods in Finland. However, all longer, medically Open Access certified periods exceeding 10 working days, measured through sickness allowance paid by Kela, can be obtained from the national registers. Based on the results from previous Finnish studies covering also short sickness absence episodes, 9 comparison with the literature regarding changes over time in sickness absence by occupational class Part of the variation in sickness absence prevalence in all occupational classes is likely to be explained by changes in business cycles. Several studies have shown that sickness absence is procyclical, that is, the absence rate increases in the periods of economic boom and declining unemployment rate. At least two mechanisms may contribute: employment of workers with poorer health and higher tendency to be absent and changes in absence behaviour due to less fear of job loss, during economic booms, and vice versa. 34 This has been supported also by previous findings in Finland. Sickness absence (4+ days) increased in all occupational groups among municipal employees in the late 1990s simultaneously with the recovery of the national economy and declining unemployment rate after the deep recession in Finland in the early 1990s. 9 Unemployment rate continued to decline in Finland from the late 1990s until 2008, 35 after which an economic downturn occurred. 36 The increasing trend in sickness absence among municipal employees persisted in early 2000s until 2008, after which a downward trend took place. 15 The present study showed that sickness absence prevalence was fairly stable in the late 1990s and did not start to increase until the early 2000s. One explanation might be that, unlike in previous studies, we included both public and private sector employees in the analyses. Approximately 65% of the Finnish employees work in the private sector. 37 On average, private sector employees have found to be less absent from work compared with public sector workers during high unemployment. 38 The unemployment rate remained at a relatively high level in the late 1990s, that is, approximately 10%, 35 which may have led to a persistent job insecurity and, thus, maintenance of low sickness absence among private sector workers. Unemployment continued to decline in the early 2000s in concordance with increasing sickness absence prevalence in all occupational classes. Procyclicality is previously detected in long-term sickness absence with a medical diagnosis and certification. 39 Finally, amendments to sickness insurance legislation during the study period may have affected the results only marginally, 27 40 since the legislative changes did not affect the study population to any substantial degree.
comparison with the literature regarding magnitude and changes over time in occupational class differences in sickness absence Occupational class differences in sickness absence found in this study parallels results obtained from other studies. [8] [9] [10] [11] [12] [13] [14] [15] Previous studies have shown that physical working conditions contribute to the occupational class differences in sickness absence. 8 10 11 13 14 In a Swedish study, physical work exposures explained the entire association in women. 14 The results regarding the contribution of psychosocial working conditions have been heterogeneous 8 11 13 and differed between women and men. 10 Additionally, occupational class differences in sickness absence have been partly explained by health behaviours 10 13 and, to some extent, by family-related factors (ie, social support and having children in the family) in men. 13 Besides adverse individual and workplace related factors, also determinants at a community level may affect the association; a British study 41 found that employees working in more socially deprived communities had a higher rate of sickness absence than those working in more affluent areas. Working in socially deprived areas was hypothesised to be either a cause of work stress or reflect more disadvantageous backgrounds of employees working and living in these areas. 41 This study showed that absolute occupational class differences in sickness absence were fairly stable in the late 1990s but widened temporarily in the early 2000s in concordance with increasing sickness absence prevalence in all studied groups. This was mainly explained by more rapidly increasing sickness absence in lower occupational classes, especially among female lower non-manuals. Previous studies have found an increasing trend in short (1-3 days) sickness absence among Finnish lower non-manual municipal employees. 15 33 This study showed an increasing trend in the prevalence of long-term sickness absence among female lower non-manuals, whereas a decreasing trend appeared in other occupational classes in both genders. This may be partly due to a considerable change in occupational structure in Finland over time, 42 as shown also in this study (table 1) . In women, the growth has taken place, for example, in healthcare work, 42 with both physically and mentally demanding lower non-manual occupations, such as nurses. In spite of these adverse changes in sickness absence prevalence after the millennium, the relative occupational class differences narrowed in the early 2000s in both genders. The widening of the absolute differences was not large enough to be reflected in the relative class differences. 25 For women, a modest downward trend in the relative class differences was observed already in the late 1990s.
Despite of the temporal widening of absolute differences in the early 2000s, the differences reached the previous level in women until 2009. The test for trend showed stable absolute differences among women over the whole study Open Access period. Among men, the absolute differences continued to narrow until the end of the study period after a transient widening in the mid-2000s. The narrowing trend was partially due to more rapidly decreasing sickness absence among manual workers between 2006 and 2009. The result is similar to a previous Finnish study finding a narrowing trend in long (4+ days) sickness absence between manual workers and other occupational groups in the municipal sector in 2002-2013. 15 One explanation for the change might be that, in recent years, the physical demands of work have been alleviated. 37 Work is more physically demanding in manual occupations, and 73% of Finnish female manual workers considered their job physically demanding in 2008. 42 The corresponding figure was 66% in 2013. 37 Furthermore, awareness of occupational health and safety regulations has grown among employees over time. 37 On the other hand, unemployment began to grow in Finland after 2008. 35 Increased job insecurity may have led to decrease in sickness absence in lower occupational positions. 43 Socioeconomic differences in morbidity and health behaviours, though, have remained evident. 44 45 Implications of the study and future research This study showed that sickness absence prevalence was slightly lower in 2013 than in the mid-1990s in almost all occupational classes. Clear occupational class differences in long sickness absence were found, and the class differences remained evident during the 20-year study period. However, there appeared a slight decrease in the class differences over time. A modest narrowing trend in both absolute and relative class differences took place among men, previously considered to be a sign of development toward the narrowing of disparities. 25 Among women, the relative class differences declined slightly over time. In the early 2010s, several amendments to Finnish legislation were made to enhance promotion of work ability and prevent early exit from the labour market. 21 This study showed that the declining trend in the relative differences levelled off by 2013 in both genders. Preventive measures should be continued and targeted to lower occupational classes and to manual workers in particular in the attempts to reduce sickness absence and narrow the occupational class differences in the future. The actions should be focused particularly on the major determinants causing the class differences in sickness absence, that is, health behaviours (such as smoking and overweight), psychosocial working conditions (especially job control) and physical work factors (such as hazardous exposures, physical work load and physical strain). 13 Evaluation of the recent interventions and adverse trend in relative occupational class differences observed in this study call for monitoring the class differences in the future.
conclusIons
This study showed that sickness absence was slightly lower in 2013 than in the mid-1990s in all occupational classes except for female lower non-manuals. Both absolute and relative occupational class differences in sickness absence have remained evident over time. High levels of sickness absence are a burden on many levels of the society. Ill health and poor working conditions especially in the lower occupational classes should be targeted in order to reduce sickness absence and its costs and to achieve longer working lives.
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